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Hot Deformation Behavior and Dislocation Density Based on Constitutive Model of

Ti-5A1-5Mo-5V-3Cr-1Zr Alloy in the f§ Phase Region
Chen Gang', Wang Jing', Chen Yingjie', Chen Wei*, Chen Tiezhu®*, Ding Jie*, Zhang Hongming®
[1.School of Materials Science and Engineering(Weihai), Harbin Institute of Technology; 2.Shandong
Nanshan Aluminum Co., Ltd.; 3.School of Ocean Engineering, Harbin Institute of Technology(Weihai) ]

Abstract: The hot compression simulation experiment of Ti-5AI-5Mo-5V-3Cr-1Zr (Ti-55531) alloy in 8 phase re-
gion with deformation temperature at 860, 885, 910, 935 ‘C and strain rate at 0.001, 0.01, 0.1, 1 s™" was carried
out by the Gleeble3500 thermal compression simulation machine. The microstructure evolution of the Ti-55531
was analyzed by OM., The results reveal that the dynamic softening effect of Ti-55531 alloy during the hot deform-
ation is dominated by the dynamic recovery, and the microstructure is characterized by dynamic recrystallization
at low strain rate.In order to describe the flow stress behavior by the material deformation mechanism, a unified
constitutive model of Ti-55531 alloy based on dislocation density in 8 phase region was established considering the
influence of hardening and dynamic softening mechanism on the dislocation density. The results indicate that the
prediction model can accurately predict the hot deformation behavior of Ti-55531 alloy in B phase region.
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Tab.1 Chemical composition of Ti-55531 alloy %
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Fig.1 True stress-strain curves of Ti-55531 alloy at different deformation temperatures and strain rates
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Fig.2 True stress-strain curves of Ti-55531 alloy at 935 C AL AT,
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Fig.3 Microstructure of Ti-55531 alloy under different deformation temperature when the strain rate is 0.001 s~
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Fig.4 Microstructure of Ti-55531 alloy under different deformation rates at 885 ‘C
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Tab.2 Material parameters in the constitutive model

obtained by genetic algorithm

A Qw Ny Ay Q. Ny
6 057.2 266 000  —0.253 4 49.029 6 —2 420 000 —0.007 1
A Qx 7 Aq Qa nd
0.882 21 735 —1.114 2 0.006 4 —2 280 000 —0.004 5

K 5 A EAS IR & T Ti-55531 &4 8N /1
o 7 G 48 PN 7 i A g A TR A 3] 1 0 (L A 3K 5 (1)
X . ATLAE L RS [F AR B &4 T Ti-55531 & 4
T B 107 7 118 R0 5 (s A — 5, U ) A ST A R A
RENS AT S T Ti-55531 & &£ ARSI 548 T Bk
BN JT .

140 -
120
100

&
E 80
E 60
i 40
— (s
4 m lE m FE
0 01 02 03 04 05 06 07 0 01 02 03 04 05 06 07
A A
(c¢) 0.1 s1 (d1s !

A TFEEZFENTEAMBR G Ti-55531 A2 AR5 5 A7 4R

Fig.5 Prediction results of flow stress of Ti-55531 alloy based on the dislocation density based constitutive model
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Microstructure and Properties of Al-5Zn-2Mg-1Cu-0.2Sc Alloy by Squeeze Casting
Zhang Liang', Wang Yixiao', Yuan Songyang', Liu Wencai', Wu Guohua®, Tu Jibing?
[1.The National Engineering Research Center of Light Alloy and Net Forming, Shanghai Jiatong University;
2.Dingmei (Kunshan) New Material Technology Co., Ltd.]
Abstract: Al-5Zn-2Mg-1Cu-0.2Sc alloy was fabricated by rheo-squeeze casting. The effects of pouring temperature
on the microstructure and mechanical properties of semi-solid slurry and rheo-squeeze casting alloy were investiga-
ted by tensile test, SEM and TEM. The results reveal that with the decrease of pouring temperature, the mor-
phology of the primary «-Al phases in semi-solid slurry and rheo-squeeze casting alloy is gradually converted to
the nearly equiaxed ones, and the second phase near the grain boundaries is more evenly distributed, with the av-
erage grain size decrease and the roundness increase. When the pouring temperature is 700 C, the size of the pri-
mary phase in the semi-solid slurry reaches about 35 ym with the average shape factor around 0.49, and the aver-
age grain size of the rheo-squeezecasting alloy is about 43 pm.The mechanical properties of rheo-squeeze casting
alloy are enhanced with the decrease of pouring temperature. After 470 C X 10 h+500 C X2 h solution treat-
ment, most of the second phase is dissolved in the matrix. After 120 C X 24 h aging treatment, the yield
strength, tensile strength and elongation of Al-5Zn-2Mg-1Cu-0.2Sc alloy reach 539 MPa, 612 MPa and 11% , re-
spectively.
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